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MEMORANDUM 
. 
TO: Brian Cleary, P.E.,  

Howard County Department of Public Works  
Stormwater Management Division 
 

FROM: Kathy L. Hoverman, P.E. 
KCI Technologies, Inc. 
 

DATE: June 2, 2017 

SUBJECT: Howard County Community College Restoration Project Construction 
As-Built Review 
KCI Job Order No. 17133314.111 

Meadville Land Services Contractors (MLS) completed construction of the Howard Community 
College stream restoration project in March 2017. George William Stephen Jr. and Associates Inc. 
conducted an as-built survey of the stream corridor  immediately after construction to ensure that 
the survey represents the condition of the channel immediately following construction and was 
not influenced by severe weather or other outside factors. As-built survey was completed over a 
period of time from February 1st through the 20th. The survey data presented to KCI Technologies 
Inc. (KCI) by MLS are based on the design baseline of construction, which runs the entire project 
site, with stationing, and right and left bank designations oriented in the downstream direction. 
As-built data were overlaid on the Construction Drawings of the grading plans and profiles by MLS. 
 MLS also provided a CADD file of the as-built survey which KCI used to generate cross sections.  
These cross sections were needed to fully evaluate the constructed results and are provided as an 
attachment to this memo.  

 Stream restoration occurred on an unnamed tributary to the Little Patuxent River and the named 
LPR-1 tributary to the Little Patuxent River. Restoration of the upstream reach (Reach 1) on the 
unnamed tributary is approximately 430 linear feet (LF) and ends downstream at the culvert at 
Scholarship Drive. Reach 2 continues on the unnamed tributary and starts at the outfall at 
Scholarship Drive and includes one outfall. Restoration of Reach 2 starts at station 7+28 and 
extends 998 LF downstream to a confluence with LPR-1. Reach 3 is on LPR-1 and originates from a 
storm water management pond. It daylights from a culvert at station 20+00 but restoration did not 
begin until station 20+72. Reach 3 extends downstream for 403 LF to the confluence with the 
unnamed tributary.   
 
Discrepancies greater than 0.3 feet (ft) are considered to be beyond the tolerance limits as 
determined by KCI’s established criteria. These areas are identified and described herein.  
Discrepancies are generally documented using the greatest vertical and/or horizontal deviation 
from the proposed cross section. However, several adjustments were made in the field during 
construction that would affect the as-built survey.  A list of those changes discussed in the weekly 
summary reports can be found in Table 1 below. 
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Most of the field changes encountered include grading adjustments in order to accommodate tree 
saves within the College’s property.  In these cases, construction of steeper tie-ins or narrower 
benches than proposed were approved by KCI (the Engineer) in the field and are not considered 
variances from the design. 
 

Table 1. Summary of approved field changes during construction. 
Station Weekly Summary Field Change 

Wetland  
(adjacent to 3+50) Week 5 

Wetland contour elevations were raised due to 
exposed electrical line decreasing the overall 
depression of the wetland. 

7+70 to 8+25 Week 5 The centerline was shifted to the right to 
avoid removing large trees.  

15+75 to 16+25 Week 9 
The stream was rerouted to the right to avoid 
removing several trees. Alternating roughness 
was then installed on opposite side.  

16+75 to 17+50 Week 9 Stream width was widened to keep consistent 
with upstream dimensions.  

 
Mainstem 0+00 through 4+50 (Reach 1) 
A variety of discrepancies outside the approved variance and not associated with an approved field 
change are noted below.   
 
The invert at station 2+07 appears to be 0.6 feet lower than designed. Station 2+07 is close to the 
head of a riffle and could influence overall channel slope. The channel invert in the pools from 
stations 2+78 through 3+26 appear to be 0.5 ft higher than designed.   
 
None of the benches designed between 2+00 and 2+67 are visible on the as-built drawings. Instead 
the bank continues at an angle upward to tie-in to the existing bank. This could reduce the 
floodplain connection that is an important part of the design. However, many of the cross sections 
examined from 2+00 to 2+07 have some other lowered bench or cross section variation that will 
help with some of the floodplain connection intended with the design. From 2+20 to 2+67 the 
cross section does not display this characteristic and is considered oversized. Stations 2+20 to 2+25 
also reflect channel inverts approximately 0.5 ft lower than designed.   
 
Sections 4+00 through 4+25 reflect an over-excavated channel.  The constructed channel width is 
twice as wide as designed and the constructed invert is lower than designed. The bench features 
were not constructed on either side of the channel.  Section 4+25 is the transition to the culvert so 
its overwide dimensions are acceptable as it ties into the existing wing walls.  
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Other minor variations exist in the cross section overlays in the Reach 1 stream channel. Those 
variations lie within the KCI standards of 0.3 ft or are deemed to be a result of inherent survey 
overlay. The wetland cross sections display greater variance but, this change was a field approved 
change due to an electrical line being so close to the surface.  
  
Mainstem 7+28 through 17+26 (Reach 2)  
From station 7+70 to 8+25 the channel dimensions were altered and horizontal alignments shifted 
to save trees on the right bank and a large specimen tree along the left bank. The channel was 
shifted first to the left and then over to the right to avoid the root system of the specimen trees. 
This was a KCI approved field change. 
 
Typical riffle and pool features occur from station 7+28 to 17+26. Riffle grade control features are 
also included in this area, which are constructed using the same dimensions as typical riffles, but 
constructed using larger channel bed material. Horizontal and vertical variances were observed 
throughout the riffle and pool features that are outside of the KCI tolerance.   
 
Throughout the reach, riffle features appear to be constructed lower than designed, with variances 
ranging from 0.4 to 1.0 ft below designed elevations.  It is possible that some of the variation may 
be the result of some of the voids in the cobble materials being surveyed, which may not represent 
the overall bed elevation.  However, in addition to the cross section, the profile also reveals lower 
bed elevations in the riffle features. This can have an effect on overall channel slope and 
potentially channel stability. Riffle features constructed at or near the design elevations may 
provide grade control sufficient to maintain the designed channel slope.  The table below 
summarizes the discrepancies for the riffle reaches in Reach 2. 
 

Table 2. Summary of notable vertical discrepancies in riffle features. 
Riffle Stationing Vertical difference (ft) 

7+70 to 7+77 -0.5 
8+02 to 8+28 -0.4 
8+60 to 8+80 -0.4 
9+03; 9+64; 10+52 heads of riffles -0.1 to -0.2 (okay) 
11+06 -0.5 
12+25 to 12+40 -0.7 (up to) 
12+84 to 12+92 -0.4 to -0.6 
12+98 to 13+33 -0.5 

 
Vertical and horizontal variances in pool features are observed throughout Reach 2 as well. For 
example, sections 11+60 to 12+00 the channel is 0.8 to 1.0 ft lower, and sections 15+96 to 16+00 
the channel is higher and shifted right to more closely match existing grades.  These changes in 
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pool section are most likely a result of either shifting the channel slightly with the approved 
changes in Table 1 or adjusting the tie in slopes to avoid trees. In most cases, the pool cross 
sectional area appears to be the same or greater than designed. This should not cause channel 
instability. The pools will adjust, likely filling in if constructed with excess capacity. 
 
Stations 11+92 and 12+78 are designed as riffle cross sections but appears more like pools with a 
cross sectional area more than 20 square ft larger than designed.  Station 11+92 is more than a 
foot lower than designed.   
 
While the shift of the meander bend from 15+50 to 16+75 was approved the constructed cross 
section lacks a defined point bar and has a more narrow section than typical for pools within the 
Reach.  
 
From station 16+75 to 17+50 cross sections were widened to maintain same cross section width as 
upstream. Although stream was widened in this are the proposed shape was maintained. This 
change was approved in the field as seen in Table 1.   
 
Mainstem 20+72 to 24+75 (Reach 3) 
Only minor variations exist in Reach 3, however the constructed channel shape does not conform 
well to that of the design The only major adjustment was made at the upstream tie in point at 
station 20+72 where there was a drop from the existing rip-rap in the channel. The proposed cross 
section was changed and approved in the field to create a gradual slope from the rip-rap to the 
proposed elevation to prevent a scour pool formation in the channel. Excess riprap was also placed 
along the banks of this section to create a gradual slope from the existing riprap to the newly 
created bench.  
 
The following riffle features are lower than design by more than the 0.3 ft tolerance:  station 
23+02 to 23+18 (-0.5), station 24+75 to 25+00 (-1.0).  
 
Horizontal variance beyond the 0.3 ft tolerance was observed beginning near 23+40 and 
continuing to through 23+50. Channel over-widening ranges from approximately 1.8 ft to 3.5 ft.  
The tie in slope angle on the right bank was decrease to reduce the cut into tree roots that were 
adjacent to the designed tie-in location. The combination between the channel shift and tie in 
slope change eliminated the bench in this area.  
 
Summary  
The Howard Community College Stream Restoration was constructed mostly in accordance with 
the design plans with minor and noted variances. Noted variances are missing riffle heads and 
benches around 2+00- 2+20, missing riffle heads at 11+92 and 12+78 and overwide channel from 
23+50 to 24+30. Monitoring cross sections should go in all or most of these locations. The 
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constructed channel should not have any impact on the installed structures or overall function of 
the restoration. However, based on the noted variances (and inherent channel adjustment), it is 
recommended that monitoring include detailed observations, if they are not included in cross 
section survey, of these locations to document any changes that occur due to the discrepancies 
and correct things as needed to ensure permit compliance.   
 
If you have any questions regarding this as-built review please feel free to contact me at 804-
887- 7531 x8551 or kathy.hoverman@kci.com. 
 
KLH/sdr 
 
Attachments: 
MLS As-Built Drawings 
KCI developed Cross Section Overlays 

mailto:kathy.hoverman@kci.com
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BY THE HOWARD SOIL CONSERVATION DISTRICT.
THIS DEVELOPMENT IS APPROVED FOR SOIL EROSION AND SEDIMENT CONTROL
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USING THE BEST AVAILABLE INFORMATION. HOWEVER, THE 

UTILITIES SHOWN ON THESE PLANS HAVE BEEN LOCATED 
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BY THE HOWARD SOIL CONSERVATION DISTRICT.
THIS DEVELOPMENT IS APPROVED FOR SOIL EROSION AND SEDIMENT CONTROL
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USING THE BEST AVAILABLE INFORMATION. HOWEVER, THE 

UTILITIES SHOWN ON THESE PLANS HAVE BEEN LOCATED 
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BY THE HOWARD SOIL CONSERVATION DISTRICT.
THIS DEVELOPMENT IS APPROVED FOR SOIL EROSION AND SEDIMENT CONTROL
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